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THE RECOVERY OF POTASH AS A BY-PRODUCT IN THE 
BLAST-FURNACE INDUSTRY. 


By AvBerT R. Merz and Witttam H. Ross,’ Scientists in Soil Laboratory Investiga- 
tions, Bureau of Soils. 
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INTRODUCTION. 


When a potash silicate is mixed with lime and ignited at a tempera- 
ture above 1, 000° C. more or less of the potash is set free, depending 
on the temperature and the proportion of lime used. It was observed 
by Ross? that when one part of feldspar was ignited with three parts 
of calcium carbonate complete volatilization of the potash occurred at 
a temperature of 1, 300° to 1,400° C. This suggested a possible 
procedure for the commercial production of potash from silicate rocks, 
and attempts have been made on a commercial scale for the direct 
recovery of potash in this way. It unfortunately happens, however, 
that the percentage of potash in all commercial grades of insoluble 
silicates is comparatively low, and no process for recovering potash 
from such materials can offer much promise of profitable application 
Lees there is also produced some product of value in addition to the 
potash. 


1 Acknowledgment is made to R. M. Jones, William Hazen, T. R. LeCompte, W. B. Pope, and G. f. 
Hough, ofthe Bureau of Soils, for assistancein the analytical work. 

2 Ross, William H. The extraction of Potash from Silicate Rocks. Circular No. 71, Bureau of Soils, pp. 
ie Original Communications, Eighth International Congress of Applied Chemistry, v. 15, pp. 217-229. 
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The two manufacturing industries of this country which have the 
largest outputs are the Portland-cement and blast-furnace indus- 
tries. The raw materials used in both these industries contain 
small amounts of potash silicates, and in the process of manufacture 
these materials are ignited with lime at such temperatures that more 
or less of the potash is set free and escapes by volatilization. These 
two industries are already firmly established, and for them the prob- 
lem becomes merely one of the successful recovery of the volatilized 
potash as a bycproduce 


RECOVERY OF POTASH IN THE CEMENT INDUSTRY. 


A survey has been made by Ross, Merz, and Wagner? of the potash 
that escapes from the cement plants of the country. Representative 
samples of raw mix and of the corresponding ground clinker were col- 
lected from all but four of the cement plants then operating and their 
potash contents determined. With a knowledge of the ratio of raw 
mix consumed to ground clinker produced it was possible to make a 
close estimate of the potash lost from each individual plant. The 
results obtained varied from 0.35 to 5.14 pounds of momar per barrel 
of cement produced, with an average for all plants of almost 2 pounds. 
On the basis of an average production of 90,000,000 barrels, the total 
potash escaping from all the cement plants of this country was estim- 
ated to amount to about 87,000 tons annually. Since these estimates 
were made, installations have been placed in a number of plants for 
the recovery of this potash, and in every case the quantity that was 
found to escape from the kilns closely agreed with the estimates that 
had been made during the course of the survey. It is therefore logi- 
cal to assume the reasonable correctness of the total estimate that 
was made for all the plants of the country. 

During the war active steps were taken at a number of plants to 
recover the potash that escapes from the kilns, and the cement indus- 
try then became an important source of potash in this country. 


METHOD OF INVESTIGATING LOSS OF POTASH IN THE BLAST- 
FURNACE INDUSTRY. 


When the survey of the cement industry was completed a corres- 
pous study was undertaken of the potash that escapes from the 
last furnaces of the country. It was originally planned to conduct 
this investigation along lines exactly analogous to those employed 
for the cement industry by obtaining samples of the materials fed 
into the individual furnaces and of the corresponding slags, determin- 
ing the potash in these samples, and then calculating the loss of potash 
per ton of pig iron produced at any given furnace from known ratios 
of ore, flux, coke, and slag to pig iron. It was soon realized, however, 
that this procedure would not be practicable in the case of the blast- 
furnace industry, owing to essential differences of operation in these 
two industries. For the production of cement each individual plant 
is located at or near sources of its raw materials, which are so combined 
that the composition of the finely ground raw mix is fairly constant.* 


3 Ross, William H., Merz, Albert R., and Wagner, C. R. The Recovery of Potash as a By-Product in 
the Cement Industry. Bul.572, U.S. Dept. Agr., pp. 1-22. 1917. 
4Idem. 


RECOVERY OF POTASH IN THE BLAST-FURNACE INDUSTRY. 3 


It is thus possible to determine the potash content of the charge 
used a a cement plantfrom the analysis of a single representative 
sample. 

The burdens of blast furnaces, on the other hand, may change from 
time to time and often consist of different ores from widely separated 
sources, of limestone and dolomite obtained from various localities, 
and of cokes derived from different coal beds. The potash content of 
these several constituents may vary considerably and changes in 
the relative proportions of the constituents of the charge will cause 
corresponding variations in the potash content of the burden. The 
raw materials, moreover, are not uniformly mixed and ground before 
being charged into the furnace, and it is therefore not practicable 
to collect a single sample which would be representative of the charge 
as in the case of the cement industry. It is also possible in the latter 
industry to get fairly reliable data on the ratio of raw mix to ground 
clinker, but the weight of the blast-furnace charge to the slag obtained 
is subject to change and reliable data on the ratio of slag produced 
per ton of pig iron could not always be obtained. 

It was decided, therefore, to attack the problem by obtaining from 
their principal sources representative samples of the raw materials, 
iron ores, fuels, and fluxes, that are consumed in the blast-furnace 
industry. Knowing the annual consumption of these materials in 
this industry and their average potash content as determined by 
analysis it should be possible to calculate approximately the total 
amount of potash that is annually charged into the blast furnaces of 
the country. The potash in the slag varies in different furnaces and 
in the same furnace from time to time. By analyzing a large number 
of samples an average value can be obtained for their potash content. 
This value multiplied by the yearly output of slag and deducted 
from the total potash charged in the furnaces of the country will 
give the amount of potash that is annually lost by volatilization in 
this industry. 


REACTIONS WITHIN THE BLAST FURNACE. 


The blast furnace, in which the manufacture of pig iron is con- 
ducted, is a cylindrical steel shell which varies in height from 40 to 
100 feet or more. The diameter of the shell varies from top to bottom 
with the outlines adjusted for the various changes occurring in it. 
The walls of the hearth near the bottom of the furnace are pierced 
with openings through which a strong blast of heated air is forced 
to unite with the carbon of the fuel. The entire shell is lined with 
fire brick. 

Into the top of the furnace are charged continuously the ores, 
flux, and fuel which constitute the burden. The ore supplies the 
iron for which the furnace is operated, the fuel in combustion yields 
gases that reduce the iron to a metallic state and supplies the heat 
required for the reactions occurring within the furnace and for the 
fusion of the resultant iron and slag. The flux unites with various 
compounds which would otherwise be infusible at the temperature 
prevailing in the furnace and thus removes in a liquid state as slag 
the ash of the fuel as well as the earthy impurities occurring in the 
ore. The molten iron and slag collect in the hearth of the furnace 
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where they can easily be tapped off separately through openings 
located at different levels, since the molten iron, because of its higher 
specific gravity, sinks to the bottom with the slag floating on its 
surface. 

The gaseous products of the reactions within the furnace rise 
through the descending column of ore, fuel, and flux, pass out through 
openings at the top, and are drawn through downcomers to be 
utilized in various ways. 


CLASSIFICATION AND SOURCES OF IRON ORES. 


The iron ores used in the blast-furnace industry of this country 
are the oxides, forming the three groups, the hematites, the brown 
ores, and the magnetites. An insignificent tonnage of iron-carbonate 
ore has been used in the past. There was no production of this ore 
during 1917 to 1919 and but 3,740 tons were mined in 1920. 

Iron ores are also divided into the two classes, Bessemer and non- 
Bessemer or basic, dependent upon the content of phosphorus. 
This classification arises from the fact that in the acid Bessemer 
method of making steel no phosphorus is removed during the process. 
The pig iron from which the steel is made must have no greater 
quantity of phosphorus than will maintain the Bessemer limit of 0.1 
per cent phosphorus in the steel. Since practically all the phos- 
phorus in the ore passes into the pig iron, a Bessemer ore must not 
contain over 0.001 per cent phosphorus for each per cent of iron in the 
ore. A Bessemer ore generally contains less than 0.05 per cent 
phosphorus. 

Ores containing more than 2 per cent manganese have been classed 
asmanganiferous and more than 18 per cent silica as siliceous. These 
are rather arbitrary classes, but are those adopted by the Lake 
Superior Iron Ore Association. 

Approximately 85 per cent of the iron ore mined in the United 
States is produced in the Lake Superior region which is divided into 
the Mesabi, Gogebic, Menominee, Marquette, Cuyuna, and Vermilion 
ranges. The most important of these ranges is the Mesabi, which 
produces over 64.7 per cent of the iron ore from the Lake Superior 
areas and nearly 55 per cent of the total production of the entire 
country. The other ranges produce, in the order mentioned, 12.5, 
10.0, 7.7, 2.6, and 2.5 per cent of the output of the Lake Superior 
region. The ores mined in this region are preponderantly hematites, 
though there is some brown ore and a little magnetite ore. 

In addition to the above-mentioned ranges, a small quantity of ore 
comes from the Baraboo and Mayville districts in south-central and 
southeastern Wisconsin and from the Michipicoten range and Moose 
Mountain district in Ontario, Canada, which is usually grouped with 
the ore of the Lake Superior region. 

Next in rank of production to the Lake Superior iron-ore region is 
the Birmingham district of Alabama. Alabama produces 9 per cent 
of the total production of iron ore of the United States. Of the ore 
mined in Alabama, 84.7 per cent is hematite, and the rest brown ore. 
New York State produces slightly less than 1.7 per cent of the 
country’s total. dt this, 80 per cent is magnetite from the Adiron- 
dacks. The remaining 4.3 per cent of the iron ore mined in this 
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country comes from widely scattered districts in Pennsylvania, 
New Jersey, Wyoming, Virginia, Tennessee, New Mexico, Georgia, 
and other States. 


BLAST-FURNACE FLUXES. 


Fluxing materials are used in blast furnaces to unite with the 
ganeue, or impurities, of the ore and the ash of the fuel so as to render 
them fluid at furnace temperatures. It is evident, therefore, that 
the nature of the flux used is determined entirely by the character 
of the material to be fluxed. If this is acidic it requires a basic 
flux; if basic, an acid flux. In this country the gangues of iron ores 
are in practically all cases acidic in nature and consequently require 
to be combined with a base to form readily fusible compounds. Ina 
few instances, such as is the case with part of the ore mined in the 
Birmingham district, the gangue itself contains such proportions of 
bases and acids as to cause it to be self-fluxing. 

The cheapest and most available basic flux is limestone. Since a 
cheap high-grade limestone can not be obtained in all localities, 
limestones containing magnesia, and even dolomites, which contain 
equal parts of lime and magnesia, are often used. 

Pennsylvania produces about one-third of the limestone used as 
pig-iron flux in this country, one-fourth comes from Michigan, and 
about one-fifth from Ohio. In Alabama dolomite is most extensively 
used for fluxing purposes in pig-iron production. 


BLAST-FURNACE FUELS. 


Coke, coal, and charcoal are the fuels used in the blast furnace. 
Of these coke holds preeminently first rank. More than 98.3 per 
cent of the pig iron produced in this country is made with the use of 
coke. Charcoal is still used in a few stacks of comparatively small 
- production for the manufacture of special irons, while the use of 
anthracite coal is quite rare. Where the latter is used at all it is 
usually mixed with coke. 

Cokes are classed as beehive or by-product, dependent upon 
whether the bituminous coal is coked in beehive ovens or in by- 
product retort ovens. Beehive ovens are generally located at the 
bituminous coal mines, whereas by-product ovens are situated at 
the places of consumption. The proportion of coke produced in 
by-product coke ovens has increased from 27.5 per cent in 1913 to 
60 per cent in 1920. The division of cokes into beehive and by- 
product is based entirely von the method of manufacture and does 
not affect their use in the blast furnace. 

Pennsylvania holds first rank in the production of coke, both bee- 
hive and by-product. During the period 1913-1920 over 45.7 per 
cent of the country’s total production was in this State. Alabama 
ranked second in the production of coke, with slightly over 7 per 
cent of the total, followed closely by Indiana and Ohio, with over 
6 per cent each. West Virginia and Illinois are the next largest 
producers. As previously stated by-product ovens are located at 
the place of consumption. This usually necessitates the shipment of 
the coal used in the ovens from the mines. For this reason the 
source of most of the coal used for the coke produced in Indiana, 
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Illinois, and Ohio is elsewhere than in these States. Indiana and 
Illinois cokes are made mainly from West Virginia and Kentucky 
coals. Ohio imports coal from Pennsylvania, Kentucky, and West 
Virginia. 


FACTORS GOVERNING VOLATILIZATION OF POTASH IN BLAST 
FURNACES. 


The principal factors which influence the displacement and volatili- 
zation of potash by lime in the cement plant and blast furnace are 
temperature and the proportion of lime to acidic oxides (silica and 
alumina). The temperatures in the blast furnace are higher than in 
the cement kiln, but in the production of cement clinker the lime- 
stone used is such as to give an approximate ratio of lime to acids 
(SiO, + Al,O,) of 2 to 1 while in the blast furnace the ratio of bases 
(CaO+ MgO) to acids for smooth running slag is approximately 
1.2 to 1. The sum of the silica and alumina is usually taken as a 
measure of a slag’s acidity. On this basis analysis shows most siags 
to be basic compounds having more than 50 per cent of lime and 
magnesia, although this is by no means always the case. 

In the manufacture of ferromanganese and spiegel iron it is neces- 
sary to have a strongly basic slag to prevent loss of manganese in the 
slag. Such furnaces also operate at higher temperatures than those 
making pig iron and greater liberation of potash is therefore to be 
expected at furnaces making these materials. 

The construction of the cement kiln offers an open unobstructed 
passage for the escape of the potash-bearing dust from the lulns and 
owing to the comparatively uniform composition of the materials 
entering and leaving the kilns it is possible to arrive at an approxi- 
mate estimate of the potash in the dust from the analysis of a single 
set of samples of raw mix and ground clinker. 

The conditions which prevail in the blast furnace are entirely 
different. The potash which is volatilized in the hottest part of the 
furnace has to pass up with the gases through the downcoming 
burden toward the upper cooler portions of the furnace where the 
temperature may be as low as 400° or even less. Here it is partially 
condensed to be carried down again to the section of the furnace 
where volatilization temperatures prevail. There is consequently an 
accumulation of potash in the furnace which, under conditions where 
the upper portions become hotter than usual or for other reasons, is 
carried over with the gases from the furnace. The dust collected in 
the flues of the furnace from time to time may therefore vary widely 
in its content of potash. 

The dust collected at points most remote from the furnace contains 
least of the heavier particles of burden carried over mechanically by 
the blast and should therefore contain relatively higher percent- 
earie potash than that collected in the downcomer and dry-dust 
catcher. 

Analyses of flue dusts collected at various furnaces are tabulated 
in Table 1. 
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TABLE 1.—Potash in flue dust. 


. dustin Potash 
Firm. Description. (K30). 
Per cent. 

Adrian Hurnace) Cove esas ceecn scecce es ON GUS Gears aecraen myais cca ciate en eer See me aricaatcre 0.30 
eee Avood pLrOnés SLCC Conese n> 1 Blwedust iromppoilerss*seee ee eee asec eee eee .23 
SOE ee SOUR Oe HOR SIRS Sa OSS Sere BITE USEITOMISCOVECS sees eee eee teeceeaeeeeeeee 3.83 
nee Manganese Manufacturing Co2)-| Blue dusttA 252.22 sc. 2 se dese sicee oeeee eee sceeeeces 9.60 
BD Opal Re Bi gra es 5 es Man St Ae orlsatns ITU GSGHB Sas). aes iS ee ee araoe testes 3.88 
DD) eee en yeaa ta ort Ne ie ans intr erat halaNerols TORUS US GC yo as Ne cre te Nayantara by aero Eores er taal rorere 4.32 
ou IRICHAT EASON: COR eee e PASS ERs Ae ON EAS byte a AS onesie re nal mare erase ele ere teres .95 
1S Co ILE OS CUE CIRO RES ES fee icra Oa Ay et RCo ENA ee Ee TR ey Trace. 
Bass mounds & Machine Co..........-..- MIU GUSH. 22 ccat atlas todos oe ese Pas ae caee Boelaoe None. 
BonypAiT Coalkas lr oni COM ase see ee eee see lne ae LOE Fa aechesgis ye aR Nc ices yaad ov Ny hrs! ap sla es 2.06 
Cambria steeliCO-- 205. as secs eos se aeoaaeae INodule fie Gusts acess ssenane ae ooeeae cee tenier .90 
Carhonilnonicéisteel Corzine scce eee aoe Boiler refuse from furnace gaseS......--..--------- 8.25 
Carnegie Steel Co., Isabella plant........-.. Boiler dust from ferromanganese furnace.-.-....... 1. 63 
Charcoal tron! Cowgens ve se ee as es Mowncomennhwerdust) cesses see eee eee 1.00 
TY eo 9 soa ie Mira 9 ls iy an are willy Ss deta Boiler flue dusts hs sos Se hase seekers | 2.85 
Cue tuenooes Irony dé Coal Cons: 1s o-5- 1-1 Hlhuaedustirom! front boiersas-sceesosesec eee 16.90 
SUS EN CUS PRN ee Bh eee ee ened Klae dustirom) back boilerseiss. . S-6.2 2-4 a-ee -e 10. 63 
Claire WTAOS COME hai ya hee Ne a ee 1B OULERGUIS GEE ea eNom orofalstare(o ereloistore ae emer tere Te 
BDO) ik SNAIL Cee ae tie Geen Ne ay et pa OS Sintered we Gusts ye esa see woos weave ee seats .38 
Cleveland Cliffisiiron Coss5-4352 se24222-25- DENY UE GRU UES Gis ecg thay sal op ah ards eg cb eee Ny et .Al 
Clinton Iron & Steel Co...........-....... DB OUST US Te Eira cra areata aroos allio evercrara etisalat aetna 1.38 
Colorado Fuel & Iron Co..........--..-.-- Hlued@dust; basiciprocessh- sos sseasecs sss e see ee 1.08 
DO eases aa Sarre rea crs ia alta terre Flue dust, Bessemer process..-.......------------ . 92 
CranberiyeHurnace) Come eaae se -taets trae Dusteoui dowrComenyses jase ys) eee. 30 
BD) Ore a eae Bie Se AS ew ndash teh eg DUIS tinO MAR OILERS er seine eis oinar Greece oer 2.04 
LD Ook eee ons sasha wawe sews ce cicaslsie:s IDWSE MTOM SUOVESE ais aeteale elsncnocmmee eee 2.32 
@raneplron WOLKSS oss ssee sees tose eae Boiler GUSt isco eee See Ra ee ee ee 8. 81 
ees ety a, sia 8 SS IN i Lk i SOV CS pee eer ae aa 20 ts aks 2 ey Nee a Sh ae eer 6. 66 
ID Oe heen see SE aN he ea Bag machine sasaee se saee eee oases eee e eee 12.12 
Delaware River Steel Co.........-....-.-- Blwedust tromuNowwooilersas ses ese eee eee 3.29 
MASteHIMpS LOCOCO ninco Anemos oc cis siecle ele EE TU OX CUES Gao hata eco onic lore aie elev rere eee ere ste Cereals -58 
WW avhrmagce! Cows Aes as so Se Se SS Nodulizedsiuedusty ees Bae eae see ae ee AL 
Gulestates Steel Covs2s: soss.sc54s2 265242 Dustironmhot-plast Stovesesseses4es e+e oeeeeeee 4,32 
HE) el lal ta be 8 OR ea At IDUSTMTOMMB Ey DOWETS soa ae oe eee ee eeeete ce 4,00 
Trogu Hols TRON COM Sky see sees ese SOLOW NTE) GUIS Garvan ayy pe ee lots rae erel terepevereysilane 1.00 
UE CAN GR TR Nl ee eC Flue dust from furnace making ferromanganese -. 9.25 
Do NA ses SRE SSE HENS ODN Be See SS Flue dust from furnace making foundry iron ...... Sad 
1D: Pe SE A att? ee ee See Ser ete Flue dust from furnace making malleable iron. ... SoH] 
ET) ee re ee re Rss a DS a LA SE EY oh Flue dust from furnace making bessemer iron..... 5741 
J ones & Laughlin Steel Co.........-.----- Boiler dust from Eliza furnaces .........-.---...-- 2. 85 
ee ers OR os ee aleve rarnrn Sai a dle care foc: 3 Scrapings from stove chimney..-.-.---....-.------ 122 
De DAM Sera as aavne ms a Bw Ro Sele al Hlue dust, INoys Gustiecateherscces- secs eee eeee . 22 
ID) 0 Seta sete Soa eae Ao eS SoS SSeS Sols Mine Musty bowersaacce acess hase ete eee eetoes 24 
EDO Ree eee ibe apa ono alle S's sadialare lve dustyseparatoneeascaeaes se daceeccecs see ee . 34 
iMekeefreyiron’ Co-stessssets. te eta ATH EONS) COUBIS] Hak Ares ae pe See me Pend Ne) pf a a 2.60 
Mississippi Valley Iron Co..........--..---|----- COB eas ark alslet recy sea ccial peas See . 30 
Natonale Rube! Cossosssas-ce scenes casas DUStMROTN STOVES joey ae pons eee Nee sie wisisigir see ees 4.67 
IDO skins Hae 5 OES EE BE ae See ae erica DUuspiromuplastfurmMaceSe asses see eee cere eee one 23) 
LD aya hae SE Se a eee Dust from combustion chamber in stoves......... 3.70 
FD) ree rae a tra eee et tL Lee eral Soft deposit at bottom of boiler stacks............. 3.57 
TOS Se ee, CN AN Aa es SR ea ER ao Hard @eposit iromybOlersee sacceenc cease eee oe eee alles 
HD Qa peta Gee earn 8 esi toravs Ba sigue os we ME SLU CLUES Gis IR yes ea patchy Ot ne alt Ny lds = weave 26 
Northwestern Iron Co... 2... 92-2... 2-.- Flue dust, A and B furmaces....-..--.------------ 95 
Oe opts ai Vilas spells Ue a AR a ase Boiler dust EPS Urata 2 Pe Sk ae br Ae 2 eats aeley Sys ces aee 3. 64 
Uh) Gee a pets Sake hs me eras Ble sais Sinter made from flue dust--......-.--..-..------- 55 
Ae Pen en mass BS ign Ra Sw Nas) he Be Flue dust from A furnace boilers.................. 2.46 
Shes 2 ak Se Ue ee aaa Flue dust from B furnace boilers................-- OL 
Pittsburgh Sreeli@ ose 322 Sake eek) SITIECT a Set Ve Me a ele bs opie 58 Ld Ne ale .53 
Princess Furnace Co............---------- Flue dust from No. 5 and No. 6 boilers............ 5. 62 
Reading Iron Co.......... wasagooosooooOss WOWNGCOMERSH Ss em Stns, Sa Neue halo ies ctiais orale sctel eyo . 30 
BB) Oya een Re iets cae o anicicss eiclaloeaainie HWE Gustiromistovesesse seen seeee eee ee eoeeroee 5. 93 
IRObDESOMI a rONiC Orc ak icec coos ted sece EAL GUTS Gee ea ea a SA as kl Bk 0 Se baat 19.75 
Shenango Purnace Co_..2...2--.---.------ Flue dust from No. 3 furnace dust legs........-.... Trace. 
LUT Re Stn Se ee ee aE Flue dust from No. 1 furnace and old gas washer... .29 
SIICOMMUNGACEHCOP ase ooo oan oon 4 oat DastiromeNose boOuen sees secon er eee eo eeteee 1.01 
Struthers Wumace’ Cos oe. .eo eke SiIMtevredsiiwiedtistese ae oke as verse asec ee cote . 65 
MOled OMMULNACH O26) cin ke we nce ceeaees MinedustiromvAtfurnacenns. sence ee eee lee 42 
DOM reer ec mee MEE he tee Mliredustiromeb furnaces asses eee eee eee . 62 
Deen ee te cr ee ees ITT CIOS G cee eee eee Ree Sky UES Oe Ane 1. 68 
United Iron & Steel Comme ares Miaedustirom) dusticatchersscses.s2se eae eee .29 
AIM EIelLOMbOGRE sk a ouoh he lcs Gasol osbaae Blast-furnace dust from Cumberland furnace. ..... 3. 96 
Wiisconsinisteel"Cox.s sos 3 22 252k 68! Flue dust from boilers 5, 6,7, and 8...--.....-.--- None. 
WHORE NUE TOSNCOM LE ee i oes ce mciil eee Flue dust from No. 6 boiler eas bah pe ated Pa OAL RR 9.57 
DORR ue ri tea OLS a ee Hinedustirom NO! a bowlers cane eee eee 7.61 
LOM se ENR peels Ant als saclay Sion e) Grave ies ss see US. a Se SE De Se 1.74 
DY Tis, th og a a A a a a LEW DESC RIS Ria ies Beets ies St Pea ee A el 1.37 
Youngstown Sheet & Tube Co..........-- MITC GUST NOW mTnRCOg ss Senos kere 2 41 
Ley Ge I Mea UStAEN Ow 2 MUTM ACCS ae se occ se eens a reece sl 34 
DOs cre eG ARGUE Ral AR i 5 iD astiurmace dustuem se. ee Se ee 41 
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POTASH IN BLAST-FURNACE RAW MATERIALS AND SLAGS. 


The systematic collection of the iron ore, fuel, and flux samples 
was made through the cooperation of Frederick Crabtree, of the 
Bureau of Mines. Hach sample was analyzed for potash by at least 
two chemists with the results given in Tables 2 to 10. 

The figures for ore production in column 3 of Table 2 were derived 
from statistics of the Lake Superior Iron Ore Association and used for 
obtaining weighted averages. Those of Tables 4, 5, and 7 are the 
average annual productions or importations for the years 1913 to 1920 
obtained from statistics of the United States Geological Survey. 

The potash content of the ores is shown to range from a minimum of 
0.04 per cent for some Lake Superior ores to over 2 per cent for certain 
foreign manganese ores. Samples from the Menominee and Mar- 
quette ranges contained between two and three times as much potash 
as those from the Mesabi Range. The potash content in the ores 
from the same range agreed so closely that no material difference was 
found between the mean and weighted averages for any range. This 
close agreement prevailed both for Bessemer and non-Bessemer 
ores. 

_ Southern iron ores and manganese ores are usually richer in potash 
than the Lake Superior ores. 

Mention may be made of the gray hematites of eastern and north- 
eastern Alabama, large workable ore bodies of which exist in Talladega 
County. These ores have been used for considerable periods of time 
at three furnaces—Gadsden, Ironaton, and Shelby. Four samples of 
these ores were found to contain 1.79, 1.87, 1.91, and 2.66 per cent 
K,O, respectively. The first of these samples was obtained from the 
Shelby Iron Ore Co. and the other three forwarded by EK. F. Burchard, 
of the United States Geological Survey. The analyses of slags are 
given in Table 11. 


TABLE 2.—Potash in ores of the major Lake Superior ranges. 


MESABI RANGE. 


y : Annual Potash 
Ore. Kind. production.| (K20). 


Gross tons. | Per cent. 


PNT led ha 2set si oO ar SE a dN AE RDN 2 INOn=BESSCM eras 284 py ae ce es 57, 000 0. 12 
PANTO Ea Ta yee Aa SH CNC AL te i Spent pee BG oy Aes | SN AR a eMC Te NU Ns 157, 000 . 07 
i BST O20) PAN et le mee Se Nea Mea R LY aA Ne CSUN Ia A La am RR eR EL) tv 55, 000 sili 
PE CAVED Se Re ie ANY Ringe ct Re ER TIS RRP GRY Sana ay DMSO BS) RAHI GT) em MER SANS eg. Ven dues te ogee gee 992, 000 . 09 
TRUE TAT Te Spare pA SEU SFR a ALR A Mea bee KA a GO tle! ae aS Au ee 123, 000 .10 
A BSED UGS) S AAR Es Ap es Sa UP A A SSE Ne UA ee SE CWO $A 1 RG Ue MYL A Ni et 87, 000 eal 
A By ED AN Frye 5 at hy MR A At Ch ea SUR VR a a OKO v Aw es 271.0 NUR Meu CMa 43, 000 . 07 
Comm Od Orem yt a AY CR OR Dae A ae ERE NN Ro OYE e245 2 ta VAN ecray UN DLA ys COR 208, 000 . 07 
Corsicamon=B eSSenie ree ee we ad afer ee) ee Et AG KOVR RE IR UA MUS DeMaria 20s ak ob 74, 000 . 08 
ID fe sab) OF yy AG IRA eC ES eS PRG CORE UT tN Mea ah cear oe Os HRT al sep ey Ne 28, 000 .10 
IDG )\WGs press hat Olle SAMMI ane A Ale a Ree De ML Te SP AT Ca ge db 5 8) CMBR aE ae eee ne 27, 000 otliey 
Grade aes es UM RE te WAS ADIL a I a TH CL OEE EULER EI AAU i mel er a 2 95, 000 . 07 
GG Re on ete ae, AOA OR ESE OL YG Ko} Spey RAY MIT SvubetMs ties iV AY ee svat er 28, 000 . 07 
CET OUD Se NR AMR ta A SUNN Neal plea Ml nage ob ROMO) AAMT bl Dk) Si tO eB el alg 6, 109; 000 qilil 
GER OUTTA rave errr ely eS ral le VSN GTEC Na EYE FXO HG AREAS YA Oy ARN Na RNa AINE SSI a aT Se 1, 500, 000 . 09 
GOULD) Bie eee NR ERE AA NRL DOPE ARN EU LEY A AG (OE da Ni Uy MSA Na ION Lebar 93, 000 . 06 
AGO UTD LP HO REN MN TOR LL EARS Sea CE er RU ed EA a GOP UTE 2 UO EOE CR ahs 2, 249, 000 .C5 
GROUP rece Ny Wel eee AEN SN COL) FH MAI ap UN Media, ll SAAR AN 1, 029, 000 2 
16 UezTh a0) Ko HAVING AS UC OC MC AED a CLOUT EH i Fu AOR Re armas Dae ae 21, 000 . 08 
115) Lia aCe) yee SU a OO ns De Rr 3 PE OE AW NU Pa SIE 156, 000 . 09 
TEAL SOM INO AZ ere Ry Ea te Waa ob ashe tte ape aa GLO RSS EIR fMRI ba a Se a 4,000 . 09 
AICS) (50 0X SPR A OMe AP Ee en (OR Ee CGKe) ADEA IW MOBrManney RGR Mese U8 Cs Tas 5 16, 000 07 


5 Burchard, E. I’., et al. Mineral Resources of the United States. United States Geological Survey, 
Dept. of the Interior, 1913-1920. 
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TasLE 2.—Potash in ores of the major Lake Superior ranges—Continued. 


MESABI RANGE—Continued. 


34 Annual Potash 
Ore. Bind. production.| (K20) 
Gross tons. | Per cent. 

VERON Tape ae ON fas ° Sosa ce prarian. ea ie hoa ea Nen-Bessemer..........-2.+--:-+-<5s 38, 000 0. 10 
AAUTATIC ine Seren RP See cinta varatajsinie cis sia/aies cision leis = ae eS pee Roe tener ae ee eee 47, 000 - 08 

DSSS SLES Coes AOE Ses eRe oe mre seal area CO sia ey Se i i ee 28, 000 . 06 
IST OMe SPIT ne anne ote sna coo saeeigo tol bess GOe 2 Aas ce ence Hoses ses neces woe 24, 000 . 24 
IDB Wom) ee See fae A eA ene ne nein nine nt Tse Sea LO isha sy aps cee eae 292, 000 elit 
ECOL OMIA RESIN ao NEE loan ae iotsise oe Saale wa AS DE CLO eee ean ae NS Tie ah ate Rea 93, 000 04 
NC CONAN G We aes PEP): hee cnc ee oe berg thee alee (CK OPE Es ames 2758 RO age 1s a eee 116, 000 . 09 
INNO SRE yl ce at A ee en er are es re PON OYE OSS SiS as I ee ce ee ee 64, 000 . 10 
INia‘shhiw aul: sepeopre stasis oc ee eye arated cle ONO RHE S Soe SACS SEE eer ep am 19, 006 .12 
IN Onbh eH armiSOnere sek cas sk as seem eeicesisrellos soe (CKO RE AES SAEs Co ar See ee 39, 000 . 08 
EA CTT S Sea Nr tek aa poe: Mere celica CEE BAe eet Sahel bile ee Pee 25, 000 96 
TRURCO EBSA MS Oo TS ea Ee rea peo CVO BEG See oS See eases 54, 000 07 
Sho ACME is So cs 2 ellie Sia Sk we re Neen a Sk Sate ee eee Osh Seay We Line rename 247, 000 2 
S Dui im oe perce he ap ae des llay te hayMaph ce Sea ENa BG Ops ss ti ae ese bale 343, 000 13 
SiGe GO Te eked + bt Va SER aie Bien eel 3 ke COE b 3a aaa eee teens 7, 000 - 08 
WU overale Be ae A Ee Ue eS eee eae LOI O Sera cee EE mE aos does nee 383, 000 HO 
\@ Go llontolen es Seek a Ser sereabeat resco bee Oke Assure aoacieetere ella 173, 000 12 
WANT BAYS vase es Oe eee oe Oe ee OR Se ar (BCSSEm ery es eck UR ee MARR OSS 6, 000 . 08 
PD CLETAG Cr ayes Rs ccba io Cn eames oie ie Sats a LOE At ICS cio a ta 2 ata 45, 000 pals 
Bey 1SWV.S8 LO Kee pe Fae eg es ae NR ay eae LN a HCE Oo REPEL EARL CULE De SAINTS S60 Salen 16, 000 . 09 
WOOLEY Ae SR A Sra is IS see oe bas as ALO). ee eS AR RUE Bee 43, 000 . 07 
persis IBESSOM Che ee ee ede a Es eae. GL Op Se See Seah la aR RE 22,000 . 08 
Cree ress Ps re Be ea en ee Bel 2 AO SSE TMA eee Rak ee Ee 43, 000 . 10 
LOS DV aa PRES eee oa ae ee ee wee Ue a pape GORE eek SERRE sai A EASY 108, 000 . 10 
CTO Wal eee a ee he We a eS a GO Esc ee AAS EN PY ea Vy 102, 000 .10 
WalenWin oh pees ee ep hott Ne Std hy 2s lied cays CORRE OD SEEN 9 Gone ae BOE 10, 000 13 
WD OU CIAS Hes RB oa ey ake ee SE oe ei ell 2 Se CL Ola Severe ie ates Mh she Be ER eal 89, 000 . 08 
BE PU SS yee pee ENR Se Ue Sa). eae Oe 2a as ee te oe ea ee 51.000 . 09 
Gilli O Od Cfee er ets pee ee ne Ee A |S (CKO EINER Da a oe Le yh Le Me oe 43, 000 . 08 
TAC CRE eee ait 4 yc ceria unin, lew igen on kee RE ls = x Vv so COS ABSA edi y is fia aa oe ee Re 156, 000 5 NS) 
GURU AO) Yee le eae PES gi Pt ee | ee cee: (OK) Boys Soe use a Rte ere ee ne 1, 752, 000 .07 
CLOUD NZ Bis eee rs tbe ee Se Re ae a [ce GO): eee ew nk akg mee 4,659, 000 . 06 
GROUT Dea aerate ee ee ee ee eRe ally ha C6 Ko yee Ae ae ae te 1, 212, 000 . 06 
Gn OTH avg UGS tA 5 3 Be SOR eo) Ia Day eee Pesce Senay Smarr op S| b 0 ee COE SY pg Sep re ae ONS 195, 000 212 
JUG IRB KS La 8 TS AE ay Sareea tid dos Ry, We Aad een ee ee (6 Kg eee A ek 2 er eee Se le 23, 000 Sali 
IMS CORR ct Mclaren fy eA Sy ae veyiclow acter tervals rae Ui SR aoe as cen Seo lids oo 352, 000 -10 
eV OVOvaUD ayes 6 328 See Se eee Tee SS oo aie ee Pre LO Feral ecporarerarctanyorratorsahe cette 383, 000 - 06 
RIVE Sa Lee re AOR PN 9 Ny 95920, ten OTD errata reared el (3 KO eerste Me tery eet eee thee 9, 000 - 10 
JMG Ter KG Cen mR 6 27 5 an? ay Drs Be PR eae een Pee COs Gee ee eee edt 110, 0C0 -10 
TED YONG by eR AL 9 2 Se Re ie ag ree eee GOs 5.2 bieee eee ee 8, 000 12 
Sheduge Meee, Sa mer a ee Weare A Sey Sees eer anes] ae GO) 5 = SSR ae einer 102, 000 a1? 
SSSA TELONT OSA! 5 3 oes ORL rae ed, ee ne ce GO. Site ey eee ce 42,000 . 09 
A NWWoye anal RYey x, £5 303 See ee eae Res 5 eee en Manvamiferous):22s2- cece eee 37, 000 .10 
PLGNIMG LEHR Oe eee a eke raphe ellie ety $0 snc tees 28, 000 . 07 
MGA OWeeetee esse Sas acca nec Bie cee ce nellyoued GO i ao ei A eh ee ee ee eh ioe 76, 000 -12 

GOGEBIC RANGE 

BAMA CITC WIS See a ee (a alaimpckrchareisfo ators ersieie INOn=B essemer 2 scekwccceccceeieek 600, 000 0.10 
COLDNAINO 2 es ates kh ee ke ea Oars eee eR REE CER KG eee ioe 118, 000 . 14 
ASTIN Keipnetarnc mee ees rr tnt eR ee is ee A We Ome eae oes Men tor UT. 193, 000 .14 
EIS AB ta Ro Pa GOs ser ee es a ee rains 98, 000 Sle 
ER milpon eee emer kes. Be sac ae salem eee ancl Sere ai CLO Reece tk hoes ie pie ne un a a 140, 000 05 
IMUAISGYG IO) es Le Dea at eo a oS Se oe Pa a LORE a ee Ec Bare emus hc 8, 000 a2 
VOW OS Cha ae eerSee pye ie ates 3) Ea ATE COSC MGC SES Ade Soa e Ata ae 274, 000 -10 
Ij OVO A Be 2 ea a UV GLO ee tee ORR ERS Se ae Coed tie bs 305, 000 ol. 
AUNISHL OW Clare ene Sak kickin wc occ ecterden | eee (6X0) 5 et Rater an ee ee oO a pei ey 117, 000 . 07 
Ray OUL I Peemeee eee kwon Ceca bbe emeee seas OATS eE ee OE ay 459, 000 -07 
VDOT GSS AC 3 oR 2 eee heey a a a mere oP an (2 Tes kines MON Pee e a erans hat SE ea a 4,000 . 10 
PRS IAT Gee ees tee ats bee ek vanicc bw cowoe tener IB CSSBINED Le cee ee ne cer cies 9, 000 07 
JAS DUROTENE SS 03 25 oe ey ere eR | FZ Rh ce ammentecteacneeeenene 24, 000 . 05 
ES TOUMETLOMPNO mone = bas ceh acc ack Some eNicerrooe La) Men Re CORP ee cee icra EK eae 44, 000 - 09 
Wanye esseinensmes cg Po. occcseeccene seeluaees C1) Se es EAMG erie Se a ee 28, 000 .10 
WAN TEN COM ad Aa ss nbc.cjanice sac eceeeneeelearee CLO) SES Sy poe ieee eT Te 26, 000 . 08 
Melrose. ...... J Ee ae | sae COS GE eS Ra eee SUES Cae eae 448, 000 ald 
INECIEOSEIS DECI ee naret orn ents, jar ee eeee gm ee COM en oman creat mere mentee ee oe ae 148, 000 . 08 
NOT Mal Cree Spe ge ol oe ele 618, 000 . 06 
NGI Cee mete ee hie as callow e wcccideeeenllee ces 664, 000 .07 
Te TEL Scud yet Se cle a ae ee ero! (Ree 6, 000 . 06 
Sunday Lake 107, 000 . 06 
Cary Empire 92, 000 mill? 
DBE Seen tatarayatatatateletahetailia anne d 158, 000 salt 
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TABLE 2.—Potash in ores of the major Lake Superior ranges—Continued. 


MENOMINEE RANGE. 


are Kind. Annual Potash 


production.| (KeO). 


Gross tons. | Per cent. 


0.13 

. 34 

12 

. 22 

said 

afl 

16 

- 63 

~12 

24 

.12 

~44 

-22 

.33 

.3l 

.19 

34 

24 

-29 

24 

.19 

29 

-13 

-47 

72,000 .13 

eters 5 a Bis Se ieee ale eae eC Se Ne at Mancaniferouseereeeeee eee eee 204, 000 . 28 

IEA TI Oe eRe Mae 2 AN Eel ER I aT ie pO Koy ep ee On Ce og Ag ee Ee | 2,000 127 

ARQUETTE RANGE 

AEN] 0) OX OLAS Ko) 60 fa: eine ee ai ee Rea er Sa Se INon=Bessemerasss 22 eee eee 22, 000 | 0. 21 

Gs eee a ee OT ee ee BOE 11, 000 | .48 

CAM Dra. ON. oe oe conse cecum eceaciciacsad GO 5 oo eee seen a pee es 71, 000 n22, 

Gambrmidce Sey Pee 52551 hence de sce eeeeskellaees GO. 22 bee ee cee easeenae 224, 000 a7 

Was tlefordPepAce se cs eke ce et ote cee eee | aaa 0 (Cees, See ers cl Se CEG ook 50, 000 . 34 

/SEVTES SUSY PCs CA oe ey nine SN 2 A) DS Rs RN BBN LE Oh 252, 000 | 40 

imperial Speyer es oo 082 2 tts ence ccl aca sa OO oo. eh ee eae seneeneosesce ren 10, 000 | - 09 

MSA SE Saae vie MPR othe eS oe ai maa eee aad QO ok Shick wees eee ee eee 95, 000 - 20 

Necauneeinon=Bessemer-2 2s. 32-3 see eeinc|ssane DO oe cet Ae ents ees 414, 000 . 24 

prepublic. asie Crushed =. oc... oe ews ee oo GO phe es ts oS ee eee 56, 000 . 30 

EVollin coin apy eee le Se oo clesc aces cee tee ee 0 (0 eae eee ee a ager Serie weer 47,000 - 06 

yashin etou BIN Oe Se ye eae |S ee, eich ee | apres GOs noes cn2). 3 ok oe ee eee 1,000 | sly 

(ATHerICANICTUSNEG oe bo. 6 a ania s sala cee IBESSCINIGR 2 kes) Bali taaeerceeeae 83,000 | 37 

ahakerAm celinGrseratasene sae tee eee ceo sec eee aeeee (6 KO pene ener meme 18,000 | . 04 

AKEPES CSSOM EN eta ee oo cited Soe sonic aoe areal ae COs ree oes ee tices sole eee 318, 000 | -18 

INGZAUNCE ITs Aes aso ceslsisaise = siiecwlewcns snes oal eae GO es ole wath) Sewteneeaeae 33, 000 17 

A ANIMA Oren cee eyes aerate eles 2 mis aia siepciceeieies eors |leeiniens G02. Lee Ae ee eee : . 29 
NDI O Sater te ace ois tarcic a oe Lica cinniecemietion at | Siliceous:. Se... = sence cae eer 19, 000 -05 ¢ 

PEOn MOUNTAIN SHEE s - eoae ea is wisn nee cai oo cta| See MarR. eos. sc ses see oaeeeeee 1,000 - 06 

Erich ond ey eae oe ee a I done rs es ees 137,000 | .18 

CUYUNA RANGE 

ONE WIOUE NOME Yt. 02 Soshec ce whee bac kbessdne Non-Bessemer:2 2225203 ase eeen 51,000 0.10 

AON CMY eee he hens: Ses ssss cece ssescescecaseleae=< GO. sds ote Se es 145,000 . 09 

MaAnnoniGneeee su4 2oc5 52 alee sei ewes tee ee ee laceee (i Ue ROS eR Rene ree Soa RE maar 40,000 = 12 

ROTNIn SON Mey Son seas pe ciee 2 onsale n crea eee eee dos foo 55s ees 126, 000 .05 

CU Meccoassq005e Sgaeeaneeieaessotec ss sescscoe= Bessemer -s a e- nee seen ae 65, 000 -09 

MannOMeOnYND Bie o- Secccece ns cee cee eie case Manganiierquss-- soa e ee eee eeeeee 27, 000 . 26 

Maron NOM Ces: sacs -cce hee haces scans Se mnee lace GO. 2 a5 fos. cee ore anes 16,000 25 

alesis. See ies ae ek pau eee dO. . 34332 Se ese 22,000 .30 

VERMILION RANGE 

nang ler: 224. He os wdioceca bees e etic < Saae | Bessemer b cies aie o's s pase eens | 49, 000 0. 10 

Lee a ain ee OP Ee ee Sane are ee encae eee ch OMB eee o econo sin secaaabes 34,000 13 

SEO) pee a Ss ease u gs te en he an RSE a ae | ee ro (0 een geen he Ne eee eae 172,000 . 08 

SOchiona0sssesasece ener GHISSOSER OSES SOSAGSEe | Non=Bessemers2o-2tece eterna eee , 000 il 
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TABLE 3.—Potash in ores of minor Lake Superwr ranges. 


i Annual ei 
: produc- | Pata 
Ore. Range. Kind. tion, es- | (K30). 
| timated. 
| | 
| Gross 
tons. Per cent. 
CaHOOME stoke sen nee ees | lex Ser ofot manne See ae Non-Bessemer...-.....---- 50, 000 0. 49 
Mayville 8 oo. oe aes | Mb Ss (Boo cco scosneeeniosoee GO RU SE 85, 000 39 
IMACDIO sce ccaee es tties cis leMichipicofentsste cee eecse IB OSSOIMOne sect eee te mciiaor 150, 000 .14 
Moose Mountain............ | Moose Mountain...-.......|....- Ors. Sse ecco ceEs te 25,000 .13 


TaBLE 4.—Potash in American ores other than those from the Lake Superior region. 


1 


Annual 
Source. Mine. Variety. production Goo 
of State. ais 
Gross tons. | Per cent. 
JME] Oe a7 ae Se Greeley 2s ee Os BIO WI ORG Ei tesa cts ctor 5, 731, 000 0.32 
LD eye Meer et Ie neler AR USSell villas os oss eee GOs ssh. .6ceke tea teesl esse eee es! .20 
DO UR te ee Hishkood aes ewe eae ee seers Hematite: 2.2. :.ecseees}oserser ese Sel 
IDSA Ree ee Mairscoda 1) 20 Ble es ses GOs. ae ceee tes eeeetas fee eee: nod, 
ID Xoys ENE ees Aen th gas eed RATING eee eee lene Hematite (soft ore)......../....--.----- .50 
ID oye eter e is Regen a  B GO VR RR ha te gad Hematite (hard ore). .....);..2...-..--- 3 
1D OS ee Uae Reamer ort Spal ding see eas eee eyes Hematite seeks eee hee ee ces eel eM nena . 50 
ND) OP ge Sos ci= S| MO Pcie ha kG /Siars ee eR we AaeS BrOWMOTC Sas 52 s5cteckese closes ess: - 49 
AD YO \ a OY Tey aati | oar ad es ne alee A AS ag 2 Hematite: s.s2sc2.ke sees ested er sose . 60 
Greor ela ste eee ee sk Histellesic. tae ewe Vile eal Hematite (soft ore)-....... -. 158,000 1.00 
IDES See a RE eeaesee Kees (6 (0) HLA gine AL Hematite (hard ore)...-..|.......-22-- ~o2 
DO eee eae ose ee CeGartOwni yee shee cee BROWHMOLE Hike 2 5 Ree Reais |b nee eam .93 
IN SR OUT en ot ea ae YE PUL COL ik eee ea Fay ee Hematites 082. sake ee 47,000 .28 
Newierseyi ia: ses IMOUMEEODE esse easee re Magnetites.:i22 22222282: 417, 000 27 
LD) SU CSS Hee ae Washing oneemee seers eecte GO Aer eee miele wale hd os Sole tne 14 
New Mexicor no... 222 Coronas sco eee sees Flematilenaiee ae eee ae 160, 000 il 
ID OSS eee eee ces asoe ia NA RE NDE Ros ieee severe IMG OTe IL Grek meee e ue Ane so ida eda sO 
1D Oe yeeian Ges eerie Oro Grandes ematitesse seus econ hee em an ee Aaa .09 
DOs sok PRS SiS See ase Snowilakene sews ee eae. Mapnetitenecnenen ec umeeee san eames .16 
1) OEE ei ce eee Lapankos ay tS Ul eeensen etay a Se “do. Ste gn Ws ela UCR ALG AP . 0S 
ING@w! York tiescsases seks: MoresiionDeanker eee sees see Corser is eee pene ae 1, 073, 000 12 
AD Yoypenea eh CSR eager aL Harmony concentrates |..... LO oe os Sa wegen Sa eok .10 
Port Henry. 
1B Yo) Ste sae es ee Old bed concentrates |..... CLO eine ouch a ee AEN . 08 
Port Henry. 
North Carolina-s 5224-2. Cranberty ewes eee lee CLONE ists Si yy Set ion 73, 000 21 
Pennsylvania. saeco Wornyallbeus iene semrser te er GOs Seis es Heme roe 531, 000 39 
Wanpimia ss ser oe er = MOM WICK: ei sacire kr eine Browmore. SysGscs. Jae 395, 000 17 
ID (ays, UA GARE ev Le ee TOTO rat eee pai se ices UE ean COs SELES A AOR ty a ae ee . 30 
TD) Op at one Bote Past S TONE dale. pve RP es | 2h ies OKO Sets ka tae eas ots BM cae aN - 46 
IDO) ser eek eek ae est Oniskarye: ya aheai ie sae el yee CO KY EE oe HI eer irc Pee ey LE Re . 08 
LD YO) 5 Gee noun yee apt [RAO IER HO nee em ON ee I ie CLO EG cc | Tle soca EN 34 
AWAY ONIN ee SUMTISG eee eee ae EM atite ett aan are 460, 000 98 


TABLE 5.—Potash in domestic manganese ores. 


Annual Annual 
_ | Potash _| Potash 
Source. produe (KO). Source. procue (K,0). 
Gross Gross 
tons. Per cent. tons. Per cent. 
CRNEIZ OM Ae sie ye See gy 2 9, 000 0.21 || Georgia (Cartersville)......... 3, 000 - 86 
Colorado (Leadville).......... 5, 000 . 43 || Montana (Phillipsburg)..-....} 90,000 1.45 — 


TABLE 6.—Potash in foreign manganese ores. 


Number Number 
Source. ofsamples (oy, | Source. ofsamples (Reo), 
analyzed. Bed ie| analyzed. aa 
Per cent. Per cent. 
“Adrica) (Wiasson):o2- 2.2.65 ...- 1 TPAD AKC) awh a Pe es he ae ee 1 124 
ABST Y All| Aaa aU Rie ete al si TAT re 1 DAES CCN of2 bean oop cae ee cn agen My MRE SI 2 . 84 
JODY fe cy i ue RP I Se 3 - 56 AD Ye yee i Siem fen AEN NIG Ue 1 1.15 
WD One ee elo 4 BT Aes mt: W Gay irks Verena roe Sy ene eR 2 . 40 
DOM ee re el a . 96 IDOLS fee pam ne CLE Cie na 2 s7fi 
TD aS ce a ae a ea 2 1.52 Dower eee 1 2:37 
CUETeo a no a ea 2 SOSW MMP OLtOMRICOS ae oes oon ae es 1 . 16 
(OLOGY, yn cae a RA a 1 - 66 
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TABLE 7.—Potash in foreign iron ores. 


| Annual | 
Samples | Potash 
Source. HEL OL analyzed.) (K>0). 
Gross tons. Grosstons.| Per cent. 
OH TT Ba See 3: et ee ees Be Sonam Ve ryee meas Si 101, 000 3 0.14 
Ramcdenk oe tL en Fe. ee 155,000 | 2 15 
TABLE 8.—Average potash content in ores from various sources. 
Annual Potash 
: Total 
production Ores KO) 
Source of ore. or impor- | analyzed. Eanes weighted 
tation. | y average 
uk Gross tons : | / Per cent. 
esabiphanges. o 5525 eure eee ee | 34,8 67 | 11 . 09 
ees es aes a 6, 679, 000 | 24 | 44 09 
Menomimes Range: .2: 2222s es Sees see 2 ee | 5,363, 000 | 27 38 - 26 
Horauctte RANG 2-8. Soe te Seek See eee eee | 4,139, oe 20 28 - 24 
wyune Rance 5655.22. 26s. ac cers Peete es cares ee 1, 416, 000 | 8 8 27 
Mecimilion Manso. t27 bce te eae yee eee | 13365, 000 | 4 8 ‘09 
Alabama DISS a TS CSE RN SK es ee ag Sams eee | §, 731,000 | 9 9 44 
INGWAYORK eso. eek oe Seek Eee ee eee | 1,073,000 3 | 3 10 
Pennisylvaniavernsss 522600 Ce ee ee Bee ee ee 531, 000 | 1 1 -39 
IMBVORITR Se 2 ee oe er ey | 460, 000 | 1 1 -98 
ING WHCISCYE =a 2 = 2.222 eres ke See es oe eee ee eee 417, 000 2 2 aA 
SOLES TEI aad a OU eRe Parte etree ag PA | 395,000 | 5 5 | 27 
MCR COMES ey... bev eed ot neg ane al 160, 000 5 24 -10 
Caine JM Rees Se Cy ierer Sie ie See Fae aa ee 158, 000 3 AS. 
MaScelianegusidoOmestiCs..- 2c. 5. soc nos eee eee 767, 000 2 7 a5 
WOMESLIC MANeanese. 922.050 occ ease ee eee 79,000 | = = 1. 28 
HaTeionemManeanese =| 2. 4. = sc.ciss Sock ce ene meets 447, 000 15 25 ahs 
Kercicmnonmanfaniterous. ==... 2-~--22 pete eee ee | 1,012, 000 | 2 5 51 
Weighted average for all ores...............-..... | Deen eo ee ee a oe Pa ly/ 
TABLE 9.—Potash in fuels 
| | 
| | Potash |} Potash 
Source. | Kind. | Ash. | (S20) | Source. | Kind. | Ash. | (2?) 
fuel fuel 
} j 
| | | 
| Perce.) Perck. i Per ct. | Per ct. 
Pennsylvania --....... | B. ee Coke} 12.01 | 0.14 | Ponnsyiyanis ree B a Coke 9. 48 0. a 
OH ee are em te We Ome aes 9609) | SH ak OS aa see eee | ee OMS ase 9.99 : 
10 eaes Selena | asia COssaK2 REL NIRS Ly) -10 | Do NB NYT 6 BP gS te Pepeerers Kc sen 10. 85 -17 
Dose. Mabe. 32S dou=--- 12. 13 | - 16 Doe... Sa [sce GOne oe | We -22 
LTO ei ae 2 Ue et pe dot... 2 Rae. a2 Dog. | \ SS: oer GOmeaar] 12. 67 - 20 
1D e538 eee iee eee | eee €0s524- "16.03 ~15 DO ves: ees £2200 soc alse a5 aes 
DL eee eee aeeee | Seer dee sut | 13.19 | 7 Deore do==— Seteree . 26 
Mose ee. 3 do. 2.2 11. 48 .14 Dos... SS 3 Le pee PROS Ee 15 
Woes _. FAH. 2! dakeae | 9.85 | 16 Doss... 2 ees oC fs SS 18 
Dore Bere we S8 do | 10.25 . 16 Do... eee ESCs lye aoe e| Pee 21 
Dos ee dosset | 9.74 | 215 || Dox. - 2. es do. .Jstke teat 4 sy, 
ee. | ae ee Pal rT) fe a SA Yo Sd Ob see 12.31 15 
Dio eee. levon@on emer 10. 62 a1 DG>. ° 3 Soe eR eee 13. 05 Re 
Wate es. dave: 32 | 10.00 15 wen Wircinia- 3). Bg o Cie 8.12 : = 
IDS eeseseeases AGS SESS 11. 25 | .18 Ons 5.2 Aes Ds-a56 11. 00 . 
iD yo Oa oe Se See Gos 12.21 |} BOAT Do: 2.2 5-3 es doeess= 13.15 | 25 
2 ince eel ES done. 10536 |)" 17 | Biot. ee es [Reems 10. 85 .19 
LEO AS epee ares atacand | Ra doses. 10. 69 slg, DO): hese eecee( (eee 10. 52 -18 
ID ORS Seb e s eh ee doses =: 9. 68 15 Do. Fee [pen OOns ee 12.19 - 20 
WO code ee lecedosseo. 9. 81 | 16 || Do: eee ys Le Wot 6. 67 . 06 
IDO =5 8 Seeceeeee [Nee done en- 10. 96 16 || Doe} sere Mise 0 soce 7. 89 - 06 
Boye a (aedactces: 9. 83 | igy Ih OS.) 71 1c eee doz. | (Oa eee 
Dette eet | jeotsders i172 10. 27 | 157!) Alabama. ies is fete Os caste eat | 27 
LD yee Se, Soe Os, = 7-1 11. 05 -16 |] DO: eee tt Ose oie] = Lee eee - 16 
ae eee hf ee AO = tie+ 10.19 15 | Do... eee cd @2 = 2.448 aeSeee . 34 
Le ee wo 20O <2 2h: 10. 65 | -16 || Colorado.........-... SEER 6 (eS | .09 
LD SaR SS see brocd@s =~ 10. 70 - 15 |} DOs. 205, 2 eeoeenekltees GD As ee le aaeeeee 05 
1 ae 2 eee do..... 12. 56 19 | No.3. Seer Pe Ps Pees 04 
DEAE eee rae eerdOe eit 10. 75 | .16 Do... See ee ede 09 
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TABLE 9.—Potash in fuels—Continued. 


(a0) (Rap 
F 2 P (Ke 
Source. Kind Ash. ani thie Source. Kind. Ash. imithe 
fuel. fuel. 
Per ct.| Per ct. || Location of oven— 
Kentucky...........- B.H.Coke 5. 79 0.1 Continued. Per ct. | Per ct. 
Wirginiag eee eee oaleetsc dos. 2.2 9. 39 .33 On See aaeceesdae IBS COKes|esscene- 0.17 
‘Tennessee:.. dss cer cess |eoes doesea- 18. 52 BSy/ d Oc ae mad | oe Gots. ee ees . 20 
1D eS One te ecsee || Spee dOsese 18. 29 . 34 DOs es easeaa aes GOSter = |set emer 32> 
Location of oven: TD) OU eas geen nese: GOs ive slo neeonee . 26 
Pennsylvania....| B. P. Coke.|........ . 20 Wasconsineess2 en |eese Gon-eee 11. 08 . 28 
DOM eee eases GOs oe ss. sase- .19 Michiganeeeereas| eee GMs a558 11.78 .18 
DORR. le Joe don .5- 13. 43 . 20 ible cose suodellaoae GOso- se ease see . 30 
IDOL aaa ete o2 (6 Yoyo Un ss .19 JUG bes seccallasee GOs emer eer: 4233 
NG WOU Saeeass|lsane GOs | Ses wae Pennsylvania....| Coal....... 10. 78 - 16 
DOR ot ee alate GOsesce 9. 74 -15 OOS ee sets anace On trales ue ae .16 
West Watgubie ss oooke COE RAs beebeoed ils: Wisconsin....... Charcoal? .|22-55-26 25 
Pp ele be ay AO GOR essen a3 sili Doles aaa e dors aimee 4 - 46 
Do Ee ne el a Ee dowssae 10.15 23 Average for 
DO eee es As 3 domes 12. 08 . 20 PIDs TES eh a Renae acisal namercers 18 
TBO eset aerts cael eat downs 12.18 135 
TaBLE 10.—Potash in fluzes. 
| 
Source. Potash. Source. Potash. 
er k } 
Limestones: | Limestones—Continued. 
Pennsylvania— Per cent. |j Ohio— Per cent. 
Blain County 52 eerste eso! 0. 32 || IWiryandot Countyeeens sae 0.05 
DOP ser ated eee a kA eA aE Aye il Michigan— 
ID) Sey tea Sulake) 14} HimmetCountyere eee eeece see 22 
IDX o ee tears er yeaa ace .18 DD OLA HERE EON te Ree ee ee aE . 08 
I) OPN eae MEER DE Cote Ae .45 schoolcrati;Coumtyene ee sen- eee . 06 
DOR he ale eee eater .18 || WiaynelCountyerce errr renee eee . 07 
1 Que ENDS ena 26 || Anenac! © ounityeen ese see sae eee . 04 
IBYO Se eset hdl aM eh ee ee Dh) West Virginia— 
Center Countyetzkes eo aks .14 Berkeley County...............- . 26 
Dauphin'Countye.: 2) re! 12 Tefrerson Countyeois see mee 10 
Vawaience,Countiys .:. f25 6322 .19 Tennessee— 
IDO eel nL me oe Cee “21 Canter Countyeeee. se eee eee 47 
Lebanon County.............-.- Sita ELamGony Countyeena seeee esses. . 06 
‘mee a ouey =o: Oh, Jot Sie eae ieee -19 |] Colorado, Fremont County....-.-..-- . 03 
ntl svete og tt Bk Se dein CI 49 || Missounipe bike Coumbiyeernescece oe a LIP/ 
Berke Countye Peet ise Fe 09 New York— 
Cumberland County............ 21 Niagara: Countys2252: "8222 5-52 oli 
_Montgomery County............ . 26 DD OME Tee See eee coe .19 
Ohio— Virginia, Allegheny County......... . 08 
Bnei COUN yee Ae kos pe 05 Wisconsin— 
Doe econ te SO oe ee 05 Dodge: County a2s5s5c ce eee eee 04 
POL ogre bad, Th eth mo F . 06 |! DD) ORS ANA ESS TNE NT nee Ca eye . 06 
Franklin County-._:.....-....-- .07 || Dolomites: 
Mahenttis Countyres 22 2 2 .18 Alabama— 
Seem Epa ae SEB OBE E ETS 593 Jefferson County.....--....---- 03 
Do eee me ie sirnd  RT 1 .18 AY Oe Ne RA ats ot SL ee are sO 
Miamii@ountiys sees oo se ols .09 TTD) Oe aye ed At, See . 10 
Ottawa County. 0h. 1 si .18 Ohio— 
° Be citer ete | isis oAcise .05 Seneca Counitye sees. eee oe 04 
SE Soe ane ae ee .05 || DOE RRR RN 2 Ae ee are Weare . 03 
Trumbiii County. 2. 823522 31 TD) OME se eae» Peer R= ee . 03 
Sat Se en eee . 49 DD) Osean oe eae ees Ee . 03 
aed county eA en eee 14 Wisconsin, Dodge County..-.-....... 13 
SENS Sat ah ee ee ee 323 
sandusicy County shsc.5 2-25-2553: .19 Average for all fluxes.......... .16 
Eee Er oc Ae Se ee . 26 
Erie County Bet ee Cosas 05 
Seneca County. ces... 0-2 05 
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TABLE 11.—Potash in slag. 


Firm. Location of furnace. 

| 
AsNo Antara] Oxo) ah (OL Sete meme ae ee ada Nl 2 Mancelona, Mich.......... 
iBeunlehemsStecliCOseea.. ose eee ee CorintwallePaso eee 
Brier aut Steel Cost eee nes Youngstown, Ohiouseeees 
ernbrinisicck Gn2e2s OTe kia ee Jouistoyn Pa. Sean 
OharcoallironiCoss st ee eee Manistique, Mich. ........ 
Chattanooga Iron & Coal Corporation..... Chattanooga, Tenn........ 
Clarre Hurnace Cots 2ooe ae ye oa ae Sharpsvillopeace eee 
Clevelandoturnace Cos tee ae ene te eee Cleveland, Ohio........- a) 


Do 
The Cranberry Furnace Co 
Empire Steel & Iron Co 
Iroquois Iron Co 


I Ba} pee pa etal nah Re eee cnn ie Balas $a aM | He seas O22 Sa ce eS egere ge: | 
1D YO Si SRO Are Lee RA cla nie anOR A Rul PNG) A GOs oe ee Aes oe 
ND) See aN ee hee acne S Semen pee ee Le Rage GOSS Ro ee ee ee 


J ackson Iron & Steel Co 


Jones & Laughlin Steel Co................ Pittsburgh, lef ein eee 
Lackawanna Steel Co.............2.2..-.- Lackawanna, ING Vise Soe 
ee 26 Se a Rete a OS ane RE GOs 2 ss SO Shi: | 

TS a es a IY hte OES be Edo Lee ei eee 


Mississippi Valley Iron Co 


Vi GaeGe City, Renn 2--e- 
Oxford, N. J 


Jackson O hisses sees 


St. Prout "Mo Eis De ee ee 


National Rube Coz: soo. L tome ee McKeesport, Pas een eo: 
LD Xe) at 2 a eR eee SO At Les Oe ape ILOrain =| ONio see 

TD YG) 5 SRR al eet tay. > eRe ie coaiieeledyet a aneiell yl by Cie GOL - Bases ee ee ee 
DY is eens Sm Fa a ee NS brs ech lie! pcan G02. See Aaa yes a5| 
LD) OF8 Geese ee ead) 5 ih ee peg ee ote S200). esee eae Pe Meee 

I) Os ese e ee eae gt os AS ee ene mealies ets GO: Lhe Ve ei Oe as 
I) Oa SOS ee ot aes ne ey peed Gk ine eee Benwood, We Nace ee 
Worthwestenr broniCo:2 .22. 22a cee e sete Mayville, Wa Sheet Pec ee 
Ghiotrony Steel Colo 35 215 ae Lowellville, Ohio.......-.- 
ROLLY AELOR © Ou = 2s.) eee ee TIO} (Paar pecs soe Caceres 
Eitisburehn Steel Cols. 2h) ne Soe one Monessen, Pa............- 
esGmeyiron Cor. os. 5h we ee Reading Seamae eee ee 
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ESTIMATED LOSS OF POTASH IN THE BLAST-FURNACE 
INDUSTRY. 


Tables 8, 9, and 10 show that the potash content of the numerous 
samples of ore, coke, and limestone that were analyzed give an 
average about the same for each material of approximately 0.2 per 
cent. The average percentage of potash in the raw mix used in 
cement manufacture (0.67 per cent) is therefore over three times as 
pon as that occurring in the raw materials consumed in the blast- 
urnace industry. 


TABLE 12.—Estimated loss of potash in blast-furnace industry. 


Anni vera faa ee 
5. potas potas 20) per 
Material. Weenie (K20) (K20) | grosston of 
. content. content. pig iron. 


) 


| Shori tons. | Percent. | Shorttons.| Pownds. 
0.17 The 


OR Geet seer ae eee ON Petit eee ge Ek Ee wih | 72, 800, 000 123, 800 
MWOIMESTON Gardens ons se seco wicln s insae celasmeast Semee ae 18, 400, 000 | aG 29, 400 Wend, 
COC a ee PURE TeV A NP VAL ELIT OEE CUS LL 38, 700, 000 #18 69, 700 4,1 
Motalin charzoe.. ote). ti eerie (PRP Li eal ee 222, 900 13.1 
| 
| a ycraee a otal Gene 
4 : potas potas 2V) per 

Material. ‘Production. (K20) (K20) | grosston of 

content. content. pig iron. 


Per cent. | Short tons. | Pounds. 
IPT@ ATOR Boise Ses dale cs bm oticlok sane b eeeietsicciste sath gross tons. -| 39; LOONQO0) |: sagas oe aE bass See Sete. ee 
RS) EY sis es pn sc lg rg tg a short tons. .| 23,600, 000 0. 59 139, 200 8.2 


Total lost by volatilization 83, 700 | 4.9 


| } | 
l i 


1 The figures for consumption and production of ore, limestone, coke, and pig iron are average values 
obtained from Annual Statistical Reports, American Iron and Steel Institute 1913 to 1920. The production 
of slag was calculated from the ratios ofslag to pig iron for numerous blast furnaces throughout the country. 


In an investigation that was made some time ago by R. J. Wysor ° 
of the Bethlehem Steel Co., it was reported that the potash in the 
ore, coke, and limestone used at that plant amounted, respectively, 
to 10.3, 5.8, and 6.3 pounds per ton of pig iron, or to a total of 22.4 
pounds per ton. 

The results given in Table 12, which represent an average as 
applied to all the blast furnaces of the country, show corresponding 
values of 7.3, 4.1, and 1.7 pounds per ton of pig iron or a total of 
13.1 pounds. The average potash in the slags, on the other hand, 
was found to be almost twice as great as reported by Wysor for the 
Bethlehem Steel Co. It therefore follows, as Wysor himself pre- 
dicted, that the potash volatilized per ton of pig iron must be less 
for the average plant than was found for the Bethlehem plant. 
According to our results this amounts to only 4.9 pounds per ton of 
iron as compared with Wysor’s 17.9 pounds. 

That the potash lost at the Bethlehem plant is about three times 
greater than the average for the blast furnaces of the country as a 
whole is further indicated by the potash found in the dust collected 


8 Wysor, R. J. Potash as a By-Product from the Blast Furnace. Bul. Am. Inst. Mining Eng. No. 
121, pp. 1-32, 1917. 
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in the stoves and boilers of different ee The average given by 
Wysor for dusts collected at the Bethlehem plant amounted to 9.9 
per cent. The average value which we have found for the potash in 
78 samples of dust collected at various other plants amounts to only 
2.9 per cent, or less than one-third of that for the Bethlehem plant. 

If our value of 4.9 pounds be taken as to the average quantity of 
potash volatilized per ton of pig iron and an average normal pro- 
duction of iron of 33,700,000 gross tons be assumed, then the total 
potash volatilized from the blast furnaces of this country will amount 
to about 84,000 tons, as compared with the 87,000 tons found for 
cement plants. As there are twice as many blast-furnace plants as 
cement plants in the United States, the quantity of potash lost per 
individual plant must therefore be less in the blast-furnace industry 
than in the cement industry. 


POSSIBILITY OF POTASH RECOVERY. 


When the survey was made of the cement industry it was recog- 
nized that the dust from some plants was probably too low orite 
ever to be used as a source of potash, even if no cost were involved 
in collecting the dust. The richness of the dust in other plants 
indicated, on the other hand, that potash could be profitably 
recovered from this source, particularly if some inexpensive means 
were installed along the lines of the process developed at the Santa 
Cruz plant, whereby a mechanical separation of the potash and 
the dust is brought about during the process of collecting. 

The blast furnace, in addition to reducing iron ore to metallic iron, 
is also a gas producer. The gases that issue from the top of the 
furnace are inflammable and have a heat value of from 90 to 100 
British thermal units per cubic foot at standard conditions of tem- 
perature and pressure. It is therefore customary, in order to effect 
economies in the operation of the plant, to utilize this gas. It is, 
however, contaminated by dust which makes burning at maximum 
efficiency dificult. The impurities absorb heat and are also deposited 
in the combustion chambers of the stoves and on the tubes of the 
boilers, where they restrict the absorption of heat. They also 
combine with the brickwork of the stoves, forming fusible compounds 
which result in more rapid deterioration of the bricks. 

The problem, consequently, is presented to the operator of clean- 
ing his gases before their utilization. Most blast furnaces of the 
country are equipped with some kind of cleaner. Many of the 
furnaces have a dry-dust catcher, which is a large vertical steel 
chamber with a conical top and bottom and cylindrical center with 
a diameter from 15 to 30 feet. The principle of the operation of the 
dust catcher is merely that of the decreased velocity due to increase 
of area of the conducting pipe, allowing the dust to settle. The 
accumulated dust is discharged through an opening at the bottom of 
the inverted conical bottom. The best dust catchers remove about 
50 per cent of the total amount of dust carried in the gas. This dust 
is high in iron and coke content and contains comparatively little 
potash, that present being largely in the insoluble state. 

The dust not retained in the dry-dust catcher is for the most part 
exceedingly fine in character, the coarser particles having been 
removed in the catcher. The gases containing this fine material are 
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frequently led directly to the stoves and boilers without further 
treatment. For further purification of the gases, the practice in the 
United States has been to use washing systems. As a result, the 
greater part of the volatilized potash is now lost in these washers. 
The possible recovery of potash in this industry is therefore depend- 
ent on the substitution ey a dry system of purifying the gases for the 
present wet systems. Among the dry systems for cleaning gases 
which give promise of successful application for potash recovery May 
be mentioned the Halberg-Beth, the Cottrell, and the Kling-Weidlein. 
The Halberg-Beth system is based primarily on the filtering of the 
gases through canvas bags, the Kling-Weidlein system filters the 
gases through steel wool, and the Cottrell process removes the solid 
particles by electrical precipitation. In the British Isles a modifica- 
tion of the Cottrell precipitator known as the Lodge electrostatic 
system has been used. | 

In the Halberg-Beth system the gases must first be cooled to about 
80°C. If the temperature much exceeds this there is danger of the 
bags scorching, and at lower temperatures proper filtration is pre- 
vented by the condensation of water vapor on the bags, which are 
likely to be torn by the damp mass of accumulated dust adhering 
to them. After leaving the canvas bags the gas needs no further 
cleaning for use in gas engines. 

The Kineg-Weidlein system requires no preliminary cooling of the 
gases. It is claimed to have given satisfactory results at the Ohio 
works of the Carnegie Steel Co., Youngstown, and at the plant of the 
Ford Motor Co., at Detroit. 

The Cottrell process makes use of an intermittent direct current of 
high tension, which imparts a charge to the suspended particles of 
dust, which are, under the influence of the strong electric field, 
driven forcibly against surrounding objects. No previous cooling 
of the gases is necessary. The Cottrell system has found very suc- 
cessiul application in the recovery of potash in the cement industry, 
and, as applied to the blast-furnace industry, has been running suc- 
cessiully for approximately four years at Dunbar, Pa., on pig iron, 
speigeleisen, and ferromanganese, and for three years at Sheridan, 
Pa., on pig iron and ferromanganese. 

In Table 13 is given a list of blast furnaces in this country and 
in the British Isles where dry cleaners have been installed and the 
systems used. 


TaBLE 13.—Blast furnaces fitted with dry cleaning plants. 


GREAT BRITAIN. 


Type of plant. 


PNUD eILOTNGAS COM COL cok oo 2 nce ae ta kt oe NR as Halberg-Beth. 
SWINE Se EOLLU Rat DOGe hoo. 22a! Fad. ae ee A ES Ay Fh 8) os Do. 

Barrow recizds JnoniCouC Ltd.) sce een iil5) eo Eee Sea ee ke Do. 

Papa von Con necellOne©Os-(lbG.) 22. ie ee ae ee eee ee ce coals ofa Do. 

BihWavaie, steel acslnon COs is). SIS d AT CO ee 03h Tek Ue ye Do. 
INGuiameIneOrnsnirelroniGOns.- |: RE aps Ne ee Do. 

Non ce AS KAI ITON CON a sft AN! AAP RPABERE SPS. LASTED LODE Ee. Do. 

Palmers! Shigbuilding, & TronjCo: +1 - 222 -bissigp gazed Ssnyecesi secon. nosh Do. 

SS LEURDE, LAR SSS COLORS SS gS 7p eae te el ane pee ene Kling-Weidlein. 
PMU HELG VERIMONMOOgas se eat tans ke ROP eA EN ee ete Lodge electrostatic. 
RUOEKIDALOMBELOMNOO Bi are ern nee hs) 7 NA aE Re es NEE 8. OS OTS ts Experimental electrostatic. 
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TasBLE 13.—Blast furnaces fitted with dry cleaning plants—Continued. 


UNITED STATES. 


Type of plant. 


American Manganese Manufacturing Co., Dunbar, Pa-..-.-.-...-.--....-..- Cottrell. 
Bethlehem Steel Co., South Bethlehem, Pa.............-.-...---.-.------- Do. 

Brier Hill Steel Co! Youngstown, Onio#= so. < 2s 2o es) he eee Kling-Weidlein. 
Cambria Steel Co., Johnstown, P&.......--.-0cssessscscecsceenseerseceeee Do. 
Carnegie Steel Co. (Ohio works), Youngstown, Ohio.................-.--. Do. 
Carnegie Steel Co. (New Castle works), New Castle, Pa.-...-...-.-.-.-..-- Do. 
Colorado Fuel’é&stron'Co:, Pueblo, Colo.s-4 322340. : 235 eee. ee eee Cottrell. 

Crane Tron Works; Catasaqua, Pals2 f= 524. <2 Nee 2. eee oo eee Bag filter. 

The Ford Co=(inc:) "Dearborn s Mich. 520 = a 95a 6 oe a AE ee ee Kling-Weidlein. 
avino: Wurnace Cor. \Shendan has eet tees sae eee. Sa ee ee eee Cottrell. 
Edward 1): Marshallbiarrisbure pea ee <aos- eee Sees oe eee a ee eee ee Do. 
Tennessee Coal, Iron & Railroad Co., Birmingham, Ala...-.............-.- | Kling-Weidlein. 


| 
| 


Owing to the low potash content of the materials used in some 
plants, it will no doubt be found that the dust from these plants, if 
collected, will be too low grade to be used as a source of potash, 
unless it is found to contain other products of value which will con- 
tribute to the cost of concentrating potash. It is also certain that 
the cost of installation excludes the possibility of recovery at most 
small furnaces. The situation with respect to plants operating on 
manganiferous, manganese, southern, or Marquette and Menominee 
ores should be entirely different. Owing to the relatively high potash 
content of these ores, it is possible that the dust from these plants 
will be found to be richer than the richest cement dust. 

It has been shown that the amount of potash volatilized in cement 
kilns may be considerably increased by such chemical means as the 
addition of ordinary salt to the raw mix or to the coal used for fuel. 
Similar results have been obtained in experiments at blast furnaces 
in the British Isles, in which it was found that the addition of salt 
to the charge doubles or even quadruples the quantity of potash 
in the gas.7 

It may finally be emphasized that if dry systems eventually find 
general use for purifying blast furnace gases the collected dust, 
although possibly not extensively used as a source of potash under 
normal conditions may nevertheless serve as an important potential 
source of potash which would be immediately available in case of 
future emergency. 


SUMMARY. 


The weighted average of the potash in the ores, coke, and lime- 
stone used in the blast-furnace industry amounts to approximately 
0.2 per cent for each material, which is less than one-third as great 
as that found for the raw mix used in the cement industry. In the 
case of the ores, the potash ranges from 0.04 per cent for Mesaba 
ores to over 2 per cent for certain foreign ores. As the consumption 
of high-potash ores is relatively small as compared with low-potash 
ores, the weighted average of the potash in the ores consumed is less 
than the mean average found for different ore samples. The total 
potash in the ore, coke, and limestone used in blast furnaces amounts, 
respectively, to 7.3, 4.1, and 1.7 pounds per ton of pig iron, or to a 


7Chance, Kenneth M. The Prospects of Foundinga Potash Industry in this Country. J.Soc. Chem. 
Ind. v. 37, p. 222-230 T. 1918. 
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total of 13.1 pounds. The potash in the slag amounts to 8.2 pounds, 
which leaves a balance for the potash volatilized of 4.9 pounds per 
ton of pig iron. This amounts to a total for all plants of about 
84,000 tons annually, as compared with 87,000 tons for the cement 
industry. As there are twice as many blast furnaces as cement plants 
in the United States, the quantity of potash lost per individual plant 
must therefore be less in the blast-furnace industry than in the cement 
industry, but it is possible that the dust from some blast furnaces in 
which manganiferous or southern ores are used may be richer than 
the richest cement dust. 
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